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TTTT F OF THF INVENTION 

SUBSTITUTED HETEROCYCLES AS INHIBITORS OF NITRIC 
OXIDE SYNTHASE 

5 R ArtCGROUN Tt OF THF INVENTION 

This application is directed to inhibitors of Nitric oxide 
synthase, and in particular thiazolines and thiazines. 

0 Nitric Oxide in Biology. 

The emergence of nitric oxide (NO), a reactive, inorganic 
radical gas as a molecule contributing to important physiological and 
pathological processes is one of the major biological revelations of recent 

j 5 times. This molecule is produced under a variety of physiological and 
pathological conditions by cells mediating vital biological functions. 
Examples include endothelial cells lining the blood vessels; nitric oxide 
derived from these cells relaxes smooth muscle and regulates blood 
pressure and has significant effects on the function of circulating blood 

2Q cells such as platelets and neutrophils as well as on smooth muscle, both 
of tr- blood vessels and also of other organs such as the airways. In the 
brain and elsewhere nitric oxide serves as a neurotransmitter in non- 
adrenergic non-cholinergic neurons. In these instances nitric oxide 
appears to be produced in small amounts on an intermittent basis in 

2 5 response to various endogenous molecular signals. In the immune 

system nitric oxide can be synthesized in much larger amounts on a 
protracted basis. Its production is induced by exogenous or endogenous 
inflammatory stimuli, notably endotoxin and cytokines elaborated by 
cells of the host defense system in response to infectious and 

3 0 inflammatory stimuli. This induced production results in prolonged nitric 

oxide release which contributes both to host defense processes such as 
the killin g of bacteria and viruses as well as pathology associated with 
acute and chronic inflammation in a wide variety of diseases. The 
discovery that nitric oxide production is mediated by a unique series of 
three closely related enzymes, named nitric oxide synthases, which utilize 
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the ammo ac,d arginine and molecular oxygen as co-substrates has 
prowdedan understanding of the biochemistry of this mol«u Ie and 
proves dtstinc. phannacological targets t*L inhibition 0I L 
ynthests of this me dia t or, which should provide signific^'fida. 
» effects in a wide variety of diseases. am oenertciai 

Nitric Qyirfp fYr'Htrr? 

o ,h,H; Nitricoxideand L-citrulline are formed from L-arginine via 
o the dtoxygenase activity of specific nitric oxide synthases tNnl v 
mammahan cells. In this reaction, L-arginine ^ ofand TaSS 1 
cost . s^es whiie FMN, FAD and tetrahydttftiopterin aZ£cl 

m« ^ ™ 0 s?T C ^ °~e NOS (cNOS) and 
^uctble NOS (.NOS) . Two constitutive NOSs have been identified. 

0) m C ^" tU , ti ^•, Ca++/Calm0dalil, de P en<tel " «TO 'ocated 
m the endothehum (ecNOS or NOS 3), mat releases NO in 
response to receptor or physical stimulation, 
* Tf"*;- ^/calmodulin dependent enzyme, located 
m me bmm (ncNOS or NOS 1) and elsewhere, Z releases 
m res P° nse to acceptor or physical stimulation, 

W TcL^ "T - * ™ dUCiWe NOS ®** or NOS 2): 
(m) a Ca++mdependent enzyme which is induced after 

activation of vascular smooth muscle, macrophages, 

e^domeual cells, and a krge number of other cjs by 

endotoxn. and cytokine, Once expressed, mis inducible NO 

brain ncNOsKorratl b ° ,h ^ "** «* « 

as P-450-Kke fern theTca^r™ b « Classified 
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complex suggests that the NOS reaction mechanism may be similar to P- 
450 hydroxylation and/or peroxidation. This indicates that NOS belongs 
to a class of flavohemeproteins which contain both heme and flavin 
binding regions within a single protein in contrast to the multiprotein 
NADPH oxidase or Cytochrome P-450/NADPH Cyt c reductase 
complexes. 

nistinrt Functions of NO Produced by Diff erent Nitric 
Oxide Synthases. 

The NO released by the constitutive enzymes (NOS 1 and 
NOS 3) acts as an autocoid mediating a number of physiological 
responses. Two distinct cDNAs accounting for the activity of NOS 1 and 
NOS 3 in man have been cloned, one for NOS 1 (Nakane et. al, FEBS 
Letters, 316, 175-182, 1993) which is present in the brain and a number 
of peripheral tissues, the other for an enzyme present in endothelium 
(NOS 3) (Marsden et. al, FEBS Letters, 307, 287-293, 1992). This latter 
enzyme is critical for production of NO to maintain vasorelaxation. A 
second class of enzyme, iNOS or NOS 2, has been cloned from human 
liver (Geller et. al, PNAS, 90, 3491-5, 1993), and identified in more than 
a dozen other cells and tissues, including smooth muscle cells, 
chondrocytes, the kidney and airways. As with its counterpart from the 
murine macrophage, this enzyme is induced upon exposure to cytokines 
such as gamma interferon (IFN-y), interleukin-lfJ (IL-10), tumor necrosis 
factor (TNF-a) and LPS (lipopolysaccharide). Once induced, iNOS 
expression continues over a prolonged period of time. The enzyme does 
not require exogenous calmodulin for activity. 

Endothelium derived relaxation factor (EDRF) has been 
shown to be produced by NOS 3 (Moncada et. al, Pharmacol Reviews, 
43, 109-142, 1991). Studies with substrate analog inhibitors of NOS 
have shown a role for NO in regulating blood pressure in animals and 
blood flow in man, a function attributed to NOS 3. NO has also been 
shown to be an effector of the cytotoxic effects of activated macrophages 
(Nathan, FASEB J., 6, 305 1-64, 1992) for fighting tumour cells and 
invading microorganisms (Wright et al, Card. Res., 26 ,48-57, 1992 and 
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M°*c*te etal Pharmacological Review, 43, 109-142, 1991) ft also 
appears that the adverse effects of excess NO production in particul " 

effects of NO synthesized by the NOS 2. 

5 M ,h • *?• S r era,ed by N0S 2 has been ^plicated in the 
hCf °h "T^ *"» * In "Perimental animals 
hypotension induced by LPS or TOF-a can be reversed by NOS 

^Z 1 ^^" 8 ^ 6 mbO0m * • ™* 3629- 

S "* *. US * e exists that a NOS inhibitor woumfc 

5 SSr^^ 1 ^ Recent studies 
tn animal models have suggested a role for NO in the pathogenesis of 

£Z2£? Pai ° ** N ° S inhibi,OI5 " aVe «~ ^-nThave 
Z!fn ^ r f ° n n S ° me ^ ° f * e i°fl«™adon and tissue changes 
^» »n.o^k of mflammatory bowel disease, (MiUere, a/ j 8 

STES^.** "^^^oerebralllland 

i«r, i^-i and IL-2 or therapy with cytoHne-inducine a*ents for 
example 5. 6-dimethylxanthenone acetic acid, and as an S»Uo short 
term immunosuppression in transplant thenujv In Z*J? ? 

concennation in patients suffering from inflammatory Sons in 
which an excess of NO contributes to the pathophyskdoev of 2 
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There is also evidence that an NO synthase enzyme may be 
involved in the degeneration of cartilage which takes place in 
autoimmune and/or inflammatory conditions such as arthritis, rheumatoid 
arthritis, chronic bowel disease and systemic lupus erythematosis (SLE). 

5 It is also thought that an NO synthase enzyme may be involved in 

insulin- dependent diabetes mellitus. Therefore, a yet further aspect of 
the present invention provides thiazine and thiazolone derivatives or salts 
thereof in the manufacture of a medicament for use in cytokine or 
cytokine-inducing therapy, as an adjuvant to short term 

l o immunosuppression in transplant therapy, for the treatment of patients 
suffering from inflammatory conditions in which an excess of NO 
contributes to the pathophysiology of the condition. 

ftTTMA/f ARY OF THF INVENTION 

15 

The invention disclosed herein encompasses compounds of 

Formula I 

<r* b 

Ri tR3 ^ ^ 
R 4 

I 

25 and pharmaceutically acceptable salts thereof which have been found 
useful in the treatment of nitric oxide synthase mediated diseases and 
disorders, including neurodegenerative disorders, disorders of 
gastrointestinal motility and inflammation. These diseases and disorders 
include hypotension, septic shock, toxic shock syndrome, hemodialysis, 

3 o IL-2 therapy such as in in cancer patients, cachexia, immunosuppression 
such as in transplant therapy, autoimmune and/or inflammatory 
indications including sunburn, eczema or psoriasis and respiratory 
conditions such as bronchitis, asthma, oxidant-induced lung injury and 
acute respiratory distress (ARDS), glomerulonephritis, inflammatory 
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10 



15 



20 



sequelae of vual mfecnons, myocarditis, hear, failure, atherosclerosis 
"torn, rheumatotd arthritis, chrome or inflammatory bowel disea^ 
ulcerauve colttts. Crohn's disease, systemic lupus eryiemaros* ^ 
ocular conditions such as ocular hypertension .rotiru^Td SS 1 
4abe.es, msulm-dependent diabetes mellkus and cystic fibrosis 
C= nds of Formula I am also usful in roe treatment of hy^xia 
ST T ,° Xygen COnVulsions •*> toxiciry. dementia, Sydenham's 
chorea Parkms0I * di H unting,on's disease, amyotrophies 
scleras, mulitple sclerosis. Korsakoff s disease, mbL% 

den- ! Sleepin « disorders . schizophrenia 

^ lZ Pre " menSm,al Syndrome (PMS) ' *»* ^on 

pa.ru m^grnme, lmra une complex disease, as immunosupLive agents 

wwlb ^ m^ 0 "' infeCti0nS ransed bv Evasive microhms' 

2SS : NOandforpreven ^°"-^^ ra n ceto^r 



Formula I ^ hlVenti ° n ^ impasses compounds of 



On "X 

R 4 



acceptable salts thereof wherein 
30 side a or side b has a double bond, 
n is 0, 1,2,3 or 4 

X is selected from C2, 0, S and NH 

Rl, R2 and R 3 are each independently selected from the group consisting 
(a) hydrogen, 
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(b) Cl-l2alkoxy, 

(c) Cl-l2alkylS(0)k wherein k is 0, 1 or 2, 

(d) mono Cl-12alkylamino, 

(e) (di-Cl-12alkyl)amino, 
5 (f) Cl-12alkylcarbonyl, 

(g) Ci-l2alkyl, 

(h) C2-12alkenyl, 

(i) C2-12alkynyl, 
(j) C5-10cycloalkyl, 

i o (k) hetero C 5- 1 ocycloalkyl.wherein the hetero C5- lOcycloalkyl 

optionally contains 1 or 2 heteroatoms selected from S, O 
andN, 

(1) aryl, selected from phenyl or naphthyl, 

(m) heteroaryl, wherein heteroaryl is selected from the group 

15 consisting of: 

(1) benzimidazolyl, 

(2) benzofuranyl, 

(3) benzooxazolyl, 

(4) furanyl, 

20 (5) imidazolyl, 

(6) indolyl, 

(7) isooxazolyl, 

(8) isothiazolyl, 

(9) oxadiazolyl, 
25 (10) oxazolyl, 

(11) pyrazinyl, 

(12) pyrazolyl, 

(13) pyridyl, 

(14) pyrimidyl, 
30 (15) pyrrolyl, 

(17) isoquinolyl, 

(18) tetrazolyl, 

(19) thiadiazolyl, 

(20) thiazolyl, 
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(21) thienyl, and 

(22) triazolyl, 

(n) amino, 
(o) oxo, 
5 (P) C(0)OH, 

(<i) orcS 6 ^ S6leCted fr ° m hydr ° gen ' Ph6nyI ' CyCl ° heXyl 
each of (b) to (m) being optionally mono or di- substituted 

(1) hy *oxy bStitUentS b6ing independentI y seIec ^d from 

(2) carboxy, 

(3) -NR6R7 where R 7 is selected from hydrogen, phenyl 

cyclobexylorCl_6alkyl, P ™ 

(4) -0R6, 

15 (5)-C02R6, 

(6) -S(0)kR6, 

(7) halo selected from F, CI, Br and I 

(8) -C(=NR 6 )-NHR7, 

(9) -S-C(=NR 6 )-NHR 7> 

! ° ProVi< " *f wh » Rl.R2 or R 3 is hydroxy, amino 

mono C^alkylammo or (di-Q^) said R, R 2orR , 

mo^otresid.alphatoahe^a.omofUtermgonwMcl', 3 

orwhe n r W o m embersofthegro Up R,,R 2andR 3 resideonthe 
same carbon atom of Formula I, or two of L group R,R, 
and R 3 reside on adjacent atoms of Formula S' * 
members may optionally be joined, such that together with 
^ecarbon atom to which they are anached there'is form* a 
^edor unsaturated monocyclic ring of 5, 6 or 7 atoms, 
said monocychc ring optionally containing up to three hetero 
atoms selected from N.O or S unee netero 

or when a member of the group R], R 2 and R 3 resides on an atom 

\ N on which 84 said — *- 4 

optionally bejoined with R4, such that together with the N 
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on which R4 resides and the carbon on which said member 
resides there is formed a saturated or unsaturated 
monocyclic heterocycle of 5, 6 or 7 atoms, said monocycle 
optionally containing up to three hetero atoms selected from 

5 N,OorS, 

R4 and R5 are each independently selected from the group consisting of 

(a) hydrogen, 

(b) linear and branched Cl-12alkyl, optionally mono or di- 
substituted, the substituents being independently selected 

10 from 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7, 

(4) -OR6, 
15 (5)-C02R6, 

(6) -S(0)kR6, 

(7) halo selected from F, CI, Br and I, 

(8) phenyl, optionally mono or di-substituted with 

hydroxy, halo, Cl-4alkyl, or Cl^alkoxy, 
20 (c) -CONR8R9, where R8 and R9 are each independently 

hydrogen, phenyl, cyclohexyl or Cl-6alkyl, said Cl-6alkyl 
optionally substituted by 

(1) hydroxy, 

(2) amino, 
25 (3) carboxy, 

(4) -NRioRl 1, wherein RlO and Rl 1 are each 

independently H, Cl-6aftyl> phenyl or benzyl, 

(5) -ORlO, 

(6) -CO2Rl0, 

30 (7) -S(O) m Rl0. where m is 0, 1 or 2, 

(8) halo selected from F, CI, Br and I, 

(9) optionally substituted aryl wherein aryl and aryl 

substituents are as defined above, 
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(10) optionally substituted heteroaryl wherein heteroaryl and 

heteroaryl substituents are as defined above 

(11) optionally substituted C5-10cycloalkyl wherein 

cycloalkyl and cycloalkyl substituents are as defined 
above, 

(12) optionally substituted hetero C 5 -l 0 cycl O alkyl wherein 

hetero cycloalkyl and hetero cycloalkyl substituents 
are. as defined oK n ,>» 



are as defined above 
(d) -CSNRgRo, 
10 (e) -COR9, 

(f) -CO2R9, 

(g) -CSR9, 

(h) phenyl, 

(i) cyclohexyl, 

15 I doubk ST* ^ ^ ^ 8 is ' ^ bond and side b is 

iSttSL toAerprovided «ba. when n is 0 or 1, X is S and R,, 
R2, R3, and R4 are hydrogen, then Rj is other than hydrogen or methyl 

20 n is 0, 1, 2, 3 ZT ^ emb0dimeM " genUS Wherei » 
X is selected from O, S and NH 

Rl, R2 and R 3 are each independently selected from the group consisting 

(a) hydrogen, 

25 (b) Ci-6alkoxy, 

(c) Ci-6alkylamino, 

(d) Ci.6alkylcarbonyl, 

(e) Cl-6alkyl, 
(0 C2-6alkenyl, 

30 (g) C5, C6 or C7cycloaIkyl, 

(h) hetero C 5 or C 6 cycloalkyl,wherein the hetero C 5 or C6 
^Jloptionallycon^lheteroato^eWfls, 

(i) aryl, selected from phenyl or naphthyl, 
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ft) heteroaryl, wherein heteroaryl is selected from the group 
consisting of: 



(1) 


furanyl, 


(2) 


pyrazinyl, 


(3) 


pyrazolyl, 


(4) 


pyridyl, 


(5) 


pyrimidyl, 


(6) 


thiazolyl, 


(7) 


thienyl, and 


(8) 


triazoiyl, 



each of (b) to (j) being optionally mono or di- substituted the 
substituents being independently selected from 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7, where R6 and R7 are each independently 

hydrogen, phenyl or Cl-4alkyl, 

(4) -OR6, 

(5) -C02R6, 

(6) -S(0)kR6. where k is 0, 1 or 2, 

(7) halo selected from F, CI, Br and I, 

(8) -C(=NR6)-NHR7, 

(9) -S-C(=NR6)-NHR7, 

or when two members of the group Rl, R2 and R3 reside on the 
same carbon atom of Formula I, or two of the group Rl, R2 
and R3 reside on adjacent atoms of Formula I, said two 
members may optionally be joined, such that together with 
the carbon atom to which they are attached there is formed a 
saturated or unsaturated monocyclic ring of 5, 6 or 7 atoms, 
said monocyclic ring optionally containing up to three hetero 
atoms selected from N, O or S, 

or when a member of the group Rl, R2 and R3 resides on an atom 
adjacent to the N on which R4 resides, said member may 
optionally be joined with R4, such that together with the N 
on which R4 resides and the carbon on which said member 



WO 96/14842 



PCT/US95/14512 



-12- 

resides there is formed a saturated or unsaturated 
monocyclic heterocycle of 5, 6 or 7 atoms, said monocycle 
optionally containing up to three hetero atoms selected from 
IN, U or S, 

** ^ W 5 T y ro!en dePendenUy SeIeCted fr ° m * e ^ C ° nSistinS 0f 
(b) linear and branched Cl- 6 alkyl, optionally mono or di- 
sutetitnted, the substituents being independently selected 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7, 

(4) -OR 6 , 

(5) -C02R6, 

(6) -S(0)kR6, where k is 0, 1 or 2, 
,^ ^ ^ h alo selected from F, CI, Br and I 

(0 -CONR8RQ, where R 8 and R 9 are each independently 

hydrogen, phenyl, cyclohexyl or C M alkyl, said Ci^alkyl 
opnonally substituted by i-^y* 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NRlORn,whereinRi 0 andRii 

(5) -ORi < ? ,endentIy H ' CMalky1 ' PhCnyl ° r benz ^ 

(6) -C02Rio, 

(7) -S(0) m Rio, where m is 0, 1 or 2, 

(8) halo selected from F, CI, Br and I, 

(9 optionally substituted aryl wherein* the aryl and 
substituents are as defined above 

(10) optionally substituted heteroaryl wherein the heteroaryl 

and substituents are as defined above, 

(11) optionally substituted C 5 or C 6 cycloalkyl wherein the 

cycloalkyl and substituents are as defined above 
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(12) optionally substituted hetero C5 or C6 cycloalkyl 

wherein the hetero cycloalkyl and substituents are as 
defined above, 

(d) -CSNR8R9, 

(e) -COR9, 

(f) -C02R9. 

(g) -CSR9, 

(h) phenyl, 

(i) cyclohexyl, 

such that R4 is present only when side a is a single bond and side b is a 
double bond. 

Within this genus is the class of compounds of the formulae 
la and lb or tautomers thereof 



A. 



v? 2 



R1 YV* r i ^ n" Rs 



«4 or R 



'4 



la lb 



wherein 
nisO, 1 or2 

X is selected from O, S and NH, 
25 Ri and R2 are each independently selected from the group consisting of 

(a) hydrogen, 

(b) linear and branched Cl-4alkyl, said Cl-4alkyl 

being optionally mono or di- substituted the substituents 
being independently selected from 
30 (l)carboxy, 

(2) -NHR7, wherein R6 and R7 are each independently 

hydrogen or Cl-3alkyl, 

(3) -OR6, 

(4) -C02R6, 
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(5) -S(0)kR6, where k is 0, 1 or 2 
R4 is selected from the group consisting of 

(a) hydrogen, 

(b) -CONHR9, where R 9 is hydrogen or Ci. 3 alkyl, said Ci 
3alkyl optionally substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NRioRn, wherein R !0 and R] i are each 

independently Ci-3alkyl 

(5) -OR io, 

(6) -C02Rio, 

(7) -S(0) m Ri o, where m is 0, 1 or 2, 

i s , . (9 l hal0 SCleCted from F ' C1 > Br and I. 

15 (c) -CSNHR9; 

(d) Ci-3alkyl; 

R5 is selected from the group consisting of 

(a) hydrogen, 

(b) -CONHR9, 
20 (c) -CSNR8R9. 

(d) Ci-3alkyl. 

Within this class are the compounds of the formulae 
4 or ^4 



30 



and tautomers thereof. 

closed h el" 8 * e U,VM,i0n ^ EXampleS ' ""o^ 41 

As appreciated by those of skUI in the art the additional 
carbon members of the Formula I ring, »( )„•• and d£££S£ and 
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"NH" under X, provide available positions for the substituents Rl, R2 or 
R3- 

When any variable (e.g. Rl, R2, R3, R4, R5. R6, R7, R8, 
Ra, Rb, k, n, p etc.) occurs in any position of a compound of Formula I, 
it's definition on each occurrence is independent of it's definition at every 
occurrence. 

As appreciated by those of skill in the art, compounds of 
Formula I include those wherein there is a double bond at side a or b such 
as shown in la and lb or tautomeric forms thereof 

R 4 R1.R2.R3 H 

15 la lb 

As also appreciated by those of skill in the art, compounds 
of Formula 1 wherein or when two members of the group Rl, R2 and R3 
are joined together to form a ring are intended to include such formulae 
as: 



10 



20 



30 



^ R4 „r R 4 



25 ' "4 or 




wherein p is 0, 1, or 2 and n is defined as above and wherein the second 
ring may contain up to three hetero atoms selected from N, O or S 

Similarly, compounds of Formula I wherein a member of the 
group Rl, R2 and R3 resides on an atom adjacent to the N on which R4 
resides and forms a ring therewith may be illustrated by: 
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On X 



wherein p is 0, 1 , or 2 and wherein the second ring may contain up to 
three hetero atoms selected from N, O or S 

. He,eroa,:ylinCludesfi,ran ' thio Phen e ,pynole,i S ox a zoIe 

Ruzicxa er. a/., J. Invest Derm 70?- 3Q7 noo/i\ ~ »r ~ , 

fWK f ( ■ « W '* rcgard to uveitis - «« Mandia et. ai, Invest 
OpthataoL, 35: 3673-89 (1994); with « gari <o «vpe 1 diabetes see 
B«k * Leyercfam, Diabetes & Metebolism, 2ft 1 MwKStw 
Krcncke e, * «; i75; 7J2 . 8 (1991) or Wdsh „ J «L 



WO 96/14842 



PCT70S95/14512 



-17- 

129: 3167-73 (1991); with regard to septic shock, see Petros et. al, 
Lancet, 338: 1557-8 (1991),Thiemermann & Vane, Eur. J. Pharmacol., 
21 1: 172-82 (1992), or Evans et. al, Infec. Imm., 60: 4133-9 (1992), or 
Schilling et. al, Intensive Care Med., 19: 227-231 (1993); with regards to 
5 pain, see Moore et. al, Brit. J. Pharmacol., 102: 198-202 (1991), or 
Moore et. al, Brit. J. Pharmacol., 108: 296-97 (1992) or Meller et. al, 
Europ. J. Pharmacol, 214: 93-6 (1992) or Lee et. al, NeuroReport, 3: 
841-4 (1992); with regard to migraine, see Olesen et. al, HPS, 15: 149- 
153 (1994); with regard to rheumatoid arthritis, see Kaurs & Halliwell, 

io FEBS Letters, 350: 9-12 (1994); with regard to osteoarthritis, see Stadler 
et. al, J. Immunol, 147: 3915-20 (1991); with regard to inflammatory 
bowel disease, see Miller et. al, Lancet, 34: 465-66 (1993) or Miller et. 
al, J. Pharmacol. Exp. Ther., 264: 11-16 (1993); with regard to asthma, 
see Hamid et. al, Lancet, 342: 1510-13 (1993) or Kharitonov, et. al, 

1 5 Lancet, 343: 133-5 (1994); with regard to Immune complex diseases, see 
Mulligan et. al., Br. J. Pharmacol., 107: 1 159-62 (1992); with regard to 
multiple sclerosis, see Koprowski et. al., PNAS, 90: 3024-7 (1993); with 
regard to ischemic brain edema, see Nagafuji et. al, Neurosci., 147: 159- 
62 (1992) or Buisson et. al, Br. J. Pharmacol., 106: 766-67 (1992) or 

20 Trifiletti et. al, Europ. J. Pharmacol, 218: 197-8 (1992); with regard to 
toxic shock syndrome, see Zembowicz & Vane, PNAS, 89: 2051-55 
(1992); with regard to heart failure, see Winlaw et. al, Lancet, 344: 373- 
4 (1994); with regard to ulcerative colitis, see Boughton-Smith et. al, 
Lancet 342: 338-40 (1993); and with regard to atherosclerosis, see White 

25 et. al, PNAS, 91: 1044-8 (1994); with regard to glomerulonephritis, see 
Muhl et. al, Br. J. Pharmcol, 112: 1-8 (1994); with regard to paget's 
disease and osteoporosis, see Lowick et. al, J. Clin. Invest., 93: 1465-72 
(1994); with regard to inflammatory sequelae of viral infections, see 
Koprowski et. al, PNAS, 90: 3024-7 (1993); with regard to retinitis, see 

30 Goureau et. al., BBRC, 186: 854-9 (1992); with regard to oxidant induced 
lung injury, see Berisha et. al, PNAS, 91: 744-9 (1994); with regard to 
eczema, see Ruzica, et al., J. Invest. Derm., 103:395(1994); with regard 
to acute allograft rejection, see Devlin, J. et al., Transplantation, 58:592- 
595 (1994); and with regard to infection caused by invasive 
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microorganisms which produce NO, see Chen, Y and Rosazza J P N 
Biochem. Biophys. Res. Comm., 203:1251-1258(1994). " 

!t * m <« understood that in the discussion of methods of 
batmen, which follows, references to the compounds of Formula I are 
meant to also include the pharmaceutical* acceptable salts. 

The pharmaceutical compositions containing the active 

Zhe<t ^ 3 *** ***** f0f ° ral USe ' fOT """P* * ^.ets, 
ttoches, lozenges, aqueous or oily suspensions, disperse powders or 

granules, emulstons, hard or soft capsules, or syrups or elixirs 

Composmons intended for oral use may be prepared according to any 

method known to the ait for the manufacture of pharmaceutical 

S! T *"* COm P° sitions ""I «»"ain one or more agents 
selected from the group conststing of sweetening agents, flavoring 
agents, coloring agents and preserving agents in order to provide 
pharmaceuncaUy elegant and palatable preparation, Tablets contain the 
acnve mgredaen, m admixture with non-toxic pharmaceutical* 
acc^able extents which me suitable for the manufacture of tablets 
These excpents may be for example, inert diluents, such as calcium 

TotT£ T Carb ° nate - cafcium P^phate or sodn.7 
phosphate; granulanng and disintegrating agents, for example, com 

^ Jr?T agOTlS ' for eMn >P k - -nagnesium stearate, stearic 
^J"* «*■ ^ I* "-coated or they may be coated by 
known techniques to delay disintegration and absorption in «hT 
gastromtestmal tract and thereby provide a sustained action over a longer 

or glyceryl distearate may be employed. They may also be coated bv the 
te^hmque described in me US. Paten, 4,256,108; 4^2 aT * 
4,265,874 to form osmottc therapeutic tablets for control release 

Formulations for oral use may also be presented as hari 

auuent, for example, calcum carbonate, calcium phosphate or kaolin or 
» oft gelaoa capsules wherein me active ingredient is mixed wfmwate^ 
or an oti medmm, for example peanut oil. liquid paraffin, orlv. oU 
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Aqueous suspensions contain the active material in 
admixture with excipients suitable for the manufacture of aqueous 
suspensions. Such excipients are suspending agents, for example sodium 
carboxymethyl-cellulose, methylcellulose, hydroxy- 

5 propylmethycellulose, sodium alginate, polyvinyl-pyrrolidone, gum 
tragacanth and gum acacia; dispersing or wetting agents may be a 
naturally-occurring phosphatide, for example lecithin, or condensation 
products of an alkylene oxide with fatty acids, for example 
polyoxyethylene stearate, or condensation products of ethylene oxide 

i o with long chain aliphatic alcohols, for example heptadecaethylene- 

oxycetanol, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol 
monooleate, or condensation products of ethylene oxide with partial 
esters derived from fatty acids and hexitol anhydrides, for example 

1 5 polyethylene sorbitan monooleate. The aqueous suspensions may also 
contain one or more preservatives, for example ethyl, or n-propyl, p- 
hydroxybenzoate, one or more coloring agents, one or more flavoring 
agents, and one or more sweetening agents, such as sucrose, saccharin or 
aspartame. 

20 Oily suspensions may be formulated by suspending the 

active ingredient in a vegetable oil, for example arachis oil, olive oil, 
sesame oil or coconut oil, or in mineral oil such as liquid paraffin. The 
oily suspensions may contain a thickening agent, for example beeswax, 
hard paraffin or cetyl alcohol. Sweetening agents such as those set forth 

25 above, and flavoring agents may be added to provide a palatable oral 
preparation. These compositions may be preserved by the addition of an 
anti-oxidant such as ascorbic acid. 

Dispersible powders and granule^ suitable for preparation of 
an aqueous suspension by the addition of war. provide the active 

3 o ingredient in admixture with a dispersing or wetting agent, suspending 
agent and one or more preservatives. Suitable dispersing or wetting 
agents and suspending agents are exemplified by those already mentioned 
above. Additional excipients, for example sweetening, flavoring and 
coloring agents, may also be present. 
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be in the forr^f Pha, ™ aCeUt,Ca, MmporilioB. of the invention may also 
be m the form of an oil-in-water emulsions. The oily phase may be a 
egetable od for example olive oil or arachis oil. or a mineral oil or 
example hqnid paraffin or mixtures of these. Suitable emulsifyi g age nts 
may be nanrrally-occurring phosphatides, for example soy beTK 
and esters or partial esters derived from fatty acids and hexitol ' 
anhydndes, for example sorbitan monooleate, and condensation products 
of the sa.d part.al esters with ethylene oxide, for example 

aeer,* f m ? d ^ may te fo ™"Iated with sweetening 

fo™l^r P ? yCeI01 : Pr0Pykne 8,yC01 ' "* W OT —se Such 
fonnulafions may also oontam a demulcent, a preservative and flavoring 

and colormg agents. The pharmaceutical compositions may be taT 

form of a sterile injectable aqueous or oleagen^us suspTsl raf 

S=n may fonnuIated accMding to ^ ^js^L 

suitable drapers^ or wetting agents and suspending agents which toe 
been mentioned above. The ««ril» . 
sterile !»!-...•.. . ">e sterile injectable preparation may also be a 
^e ra ectable soludon or suspension in a non-toxic parenteral*, 
acceptabk drluen, or solvent, for example as a solution in 1 3-buL diol 
*no»g the atxepuble vehicles and solvent that may be employ^! 
w*er, Rmge^ solution and isotonic sodium cUoride S0 IuZ ^ 
addrtio* stertle. fixed oik are conventionally employed as a solvit or 
suspending medium. For this purpose any bLd LToiTmav 

"StT 8 ^ m ° n °- " ^-riot In S fatty 
acids such as olerc acd find use in the preparation of injectables 

ft,™ f Com P° ,mds °f fonnula I may also be administered in the 
fonn of a stmpos^rie, for r«ud administration of me dmg. Th L 

taS ^ IT** ty * e *»« a su.tabTel. 

bating extent which is sofld a, ordinary temperatures bu, fo^da. 
Uie recud temper and will therefore melt in the rectum to JZe L 
dn-g. Such materials are cocoa butter and polyethylene g^colf 

For topical use, creams, ointments, jellies, solutions or 
-penstons, etc.. containing the compound of Formula I are employed. 
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(For purposes of this application, topical application shall include mouth 

washes and gargles.) 

Dosage levels of the order of from about 0.01 mg to about 
140 mg/kg of body weight per day are useful in the treatment of the 

3 above-indicated conditions, or alternatively about 0.5 mg to about 7 g per 
patient per day. For example, inflammation may be effectively treated by 
the administration of from about 0.01 to 50 mg of the compound per 
kilogram of body weight per day, or alternatively about 0.5 mg to about 
3.5 g per patient per day, preferably 2.5 mg to 1 g per patient per day. 

10 ° The amount of active ingredient that may be combined with 

the carrier materials to produce a single dosage form will vary depending 
upon the host treated and the particular mode of administration. For 
example, a formulation intended for the oral administration of humans 
may contain from 0.5 mg to 5 g of active agent compounded with an 

15 appropriate and convenient amount of carrier material which may vary 

from about 5 to about 95 percent of the total composition. Dosage unit 

forms will generally contain between from about 1 mg to about 500 mg 

of an active ingredient, typically 25 mg, 50 mg, 100 mg, 200 mg, 300 mg, 

400 mg, 500 mg, 600 mg, 800 mg, or 1000 mg. 
20 it will be understood, however, that the specific dose level 

for any particular patient will depend upon a variety of factors including 
the age, body weight, general health, sex, diet, time of administration, 
route of acfaniiiistration, rate of excretion, drug combination and the 
severity of the particular disease undergoing therapy. 



25 



Assay Protoco l for NOS activity 



NOS activity is measured as the formation of L-[2,3,4,5- 
3H]Citrulline from L-[2,3,4,5-3H]Ajginine. The incubation buffer (100 
30 uL) contained; 100 mM TES, pH 7.5, 5 uM FAD, 5 \iM FMN, 10 uM 
BH4, 0.5 mM NADPH, 0.5 mM DTT, 0.5 mg/mL BSA, 2 mM CaC12, 10 
\Lg/mL calmodulin (bovine), 1 uM L-Arg, 0.2 u€i L-[2,3,4,5-3H]Arg, 
and the inhibitor in aqueous DMSO (max. 5 %). The reaction is initiated 
by addition of enzyme. Incubations are performed at room temperature 
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for 30 minutes and stopped by the addition of an equal volume of 
quenching buffer consisting of 200 mM sodium ciLe, pH 2 2 0 02% 
ochum az,de. Reaction products are separated by pass ng though f 

fnSbit 7 " CalCUlat6d re,atiVS to ™ --^ted witho ut 

inhibitor accordmg to: % inhibition = 100 x (cpm L f2 3 4 S 3h7 ■ u 

inhibitor / c P m L- [2 ,3,4,5-3 H]Cl t without inn^ M A5 WIth 

the ahii'h/ / 11U f ative of 1116 utilit y of the compounds of Formula I is 
*e abihty of such compounds to inhibit NO synthase as showTm Ta es 
1-6 and as measured by the assay described above: 

TABLE 1 



15 



20 



25 



Compound 


% inhibition 1 
(50uM) J 




100 i 


N — N 


27.0 


[ /)-NHEt 





30 
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TABLE2 




R5 


% inhibition 
(50uM) 


H 


100 


n-Pr 


78 



TABLE 3 

15 



Compound 


% inhibition 
C50uM) 


r^S 0 
N H 


79 


N H 


65 



30 
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TABLE 4 




R8 


% inhibition 
(50uM) 


Me 


85 


Et 


86 


n-Pr 


57 


i-Pr 


91 


n-Bu 


96 


cyclohexyl f 


83 


phenyl j 


89 
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TABLE 5 

r^s s 

H q 
' '8 



R8 


R9 ! 


% inhibition 
(50uM) 


CH2CH2NMe2 


H 


81 


CH2CH2CH2NMe2 ; 


H 


94 


CH2CH2CH2NEQ 


H 


58 


CH2CH2NMe2 


Et 


50 


CH2CH2NEt2 


Et 


69 


CH2CH2NMe2 


CH2-Ph 


80 


CH2CH2N(Me)CH2Ph 


Me 


75 


CH2CH2CH2NE12 


Me 


62 
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TABLE6 

a 

N " S NHR 5 



R5 


% inhibition 
(50uM) 


H 


100 


S Me 
N Me 


96 


s 

fj NMe 2 


76 



TABLE 7 



Example iNOS ecNNOS ncNOS 

No. IC 50 (uM) IC 50 (uM) ?C50(«M) 

12 ?m 8 0 065 W» 

u 3.03 >5Q 



13 1.43 

14 16 

15 <50 

16 ND 

19 13 

20 12.2 



<0.5 

12.4 0.3 

>50 ND 

ND ND 

ND ND 

50 9.6 

>50 5 
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10 



21 


2.7 


1 R 

l.o 


0 59 


23 


IL 




67 


24 






6 1 


25 




7 4 
/ .t 


0.54 


26 


a ai 9 




0.02 


/-A —J 

27 


a ^ 
U.UU4J 

r \ t (ZCt 


A O /I 

-ifi S 


0.023 

4.85 


29 


o. i t>y 

A AOQ 

U.UZo 


1 4 


0.252 


30 


A A1 A 1 

U.U141 


u.uo 


0.052 


31 


A A1 ^ 


0 094 


0.021 


32 


A A71 


1 38 


0.073 


33 


0.016 


0.5 


0.024 


34 


1.05 


5.47 


0.083 


35 


0.007 


<0.1 


<0.1 


36 


0.056 


<0.5 


<0.1 


37 


>50 


>50 


>50 


38 


0.66 


2.5 


0.1 


39 


0.019 


<0.1 


<0.1 


40 


0.33 


1.8 


0.1 


41 


21 


24.3 


1 



Several methods for preparing the compounds of this 
invention are illustrated in the following schemes and examples. Some 
of the compounds are known in the literature. A limited number of 
substituted thiazole and thiazoline derivatives are reported to be 
inhibitors of NO synthase. See WO 94/12165 and J. Biol. Chem. 1994, 
289, 26669-76. Unless otherwise stated, starting materials were obtained 
from commercial sources. In one method illustrated by example 1 
(Scheme 1: path a), these compounds are prepared by reacting an 
amin o alkyl halide with potassium thiocyanate and the resulting 
aminoalkylthiocyanate is cyclized in the presence of a base or a cyanide 
ion. The aminoalkyl halides starting materials are commercially 
available or they can be prepared by the methods known to those skilled 
in the art. Alternatively the amine substrate for the displacement reaction 
may contain a different leaving group such as a mesylate or a tosylate 
which are prepared fron the corresponding alcohol using the methods 
described in March J. Advanced Organic Chemistry, 3rd ed., John Wiley 
& Sons, NewYork, p. 444 (1985). 
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In an alternative method of synthesis as shown in scheme 1 • 
actlTa ^ 6XampIe 2 > ^ ^ * -ae w^T ' 

rest^ J " r ^ ^ " 3CyI ^cyanate and the 

a a v t ^ OUrea I 8 Cy , dlZed UP ° n With ° r * * ^ 

catalyst. If an acyhsothiocyanate is used (Example 19) a 2- 

icyhinuaorniazmc produce is obtained. 

Path c of scheme 1 shows a third way for forming the 
su table derivative is reacted with carbon disulfide to form the 

^Ximent7r tem , With 3 thi ° Carb ° nyl 

displacement of the resultmg methylthio group with ammonia or an 

amine gives the desired 2-amino substituted heterocyT 



15 



20 



25 



30 
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SCHEME 1 




Two methods for the preparation of cyclic compounds from 
a thiourea are shown in shceme 2 and illustrated by examples 21 and 22. 
Thus reaction of a thiourea with 1,2-dibromoethane can give a thiazoline 
(Example 21). Alternatively if the thiourea contains a double bond, 
cyclization in the presence of an acid can result in the desired ring. 
Alternatively iodocyclization (Example 22) can lead to an iodo derivative 
which can be further modified by hydrolysis or by displacement reactions 
as shown in examples 23 and 24. 



30 
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SCHEME2 



S BrCH 2 CH 2 Br 



N NH 2 



irO 



10 



H H l7SN 



NHR 



X = Horl 



m „. . . ^ 2 -™inothiazoline (and other rings) prepared by 
methods shown m schemes 1 or 2 can be further modified, for example 
u byacy^schemeS). TTtus reaction of 2-Ami„o-5,6-<nhydro^ - 3- 

Srfr f cWoride or * 

base gives a 2-acylammo analog. Other acylation procedures as 
descnbed ,n March J., Advanced Organic Chemist^, 3rd ed rohn Wiley 
& Sons, New Yoric, (1985) may also be used. If a7faocyan^ TJ 

adnouroa^ Alternately ureas or a thioureas can also be prepared by 
^g the ammo compound with phosgene, ftiophosgene, or other 
caroonyl tranfer reagents such as carbonyldiimidazole or 

25 < ^?t^ 1 ° mMM ° aWiM «^ 



30 
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SCHEME 3 



Action 



COCI 2) CSCI 2 , /\ rrnh 

(rJ^S CDIorTCDI (ffn S 

10 ^n^nt r Sr>j=c=x 

H 




The invention will now be illustrated by the following non- 
limiting examples in which, unless stated otherwise: 

15 

all operations were carried out at room or ambient temperature, that 
is, at a temperature in the range 18-25°C; evaporation of solvent was 
carried out using a rotary evaporator under reduced pressure (600-4000 
pascals: 4.5-30 mm. Hg) with a bath temperature of up to 60°C; the 

20 course of reactions was followed by thin layer chromatography (TLC) 
and reaction times are given for illustration only; melting points are 
uncorrected and 'd' indicates decomposition; the melting points given are 
those obtained for the materials prepared as described; polymorphism 
may result in isolation of materials with different melting points in some 

25 preparations; the structure and purity of all final products were assured by 
at least one of the following techniques: TLC, mass spectrometry, 
nuclear magnetic resonance (NMR) spectrometry or microanalytical data; 
yields are given for illustration only; when given, NMR data is in the 
form of delta (6) values for major diagnostic protons, given in parts per 

30 million (ppm) relative to tetramethylsilane (TMS) as internal standard, 
determined at 400 MHz or 500 MHz using the indicated solvent; 
conventional abbreviations used for signal shape are: s. singlet; d. 
doublet; t triplet; m. multiplet; br. broad; ££.: in addition "Ar" signifies 
an aromatic signal; chemical symbols have their usual meanings; the 
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foUowmg abbreviations have also been used v (volume), w (weight) b p 
(b^hng po,n«) m p. ( m e,U„g point), L (Uter(s». mL (nnllili ers) g 

, . !> " ? re P ara!i ™ "id biological properties of isothio..™, 

r< * Wned me liErature (Schroeder, CA«,, 1955 55 

Brand f f' ^ ^ **" ' 957 ' 7 * 56 <* and Brand and ' 

Brand Uhj.3wfc.1942. 22, 59; Smirk Brit. Med. J 1941 no. 

7 a/, 379-388; Fastier, Brit. J. Pharmacol., 1948, 5, 198). 

EXAMPT F | 

.2-Amino-5 6-dih Y ^t| 1? 

A flask containing 8.76 g (40 mmol) of 3- 

SSt 0 ^ ^ 389 g (4 ° »«*> 0f P—- 
uuocyanate ui 25 mL of water was heated in a 1 nn T k«k * c ^ ■ 

overnight most of the water had eva™ ThT . Afterheatul 8 
the remaining voiadles were 31 ^ ^ ** 
with inn ™r , , in vacuo. Ine residue was treated 

ffllTrf' abSOiU,e Et0H ' *• ^«>lved solid (KBr) was 
filtered. Upon cooling the filtrate white crystals were formed tT 
crys^s were were fil tered, washed with cl EtOH^S'^ 

2*. I' oudet ml' * * ?!* ** - addidon fi^ 

and a gas oudet tube, containing 2.05 g (31.5 mmol) of KCN in 500 ml 

^ J*— ° f « f - "» solid obtained above^^f 

Zl ITd^r 8 ^' ^ "» "«*» mixture overnight 

it was acidified by adding 48% HBr Sinw urw. t . * ' 

durina this ooerarinn A. mce HCN gas may be produced 

NaOH 1 the i e **P«">8 «aaes were passed through a trap of 5N 

4en 4 ^ T^ 8 ■ otak » heated in a 40 ci badT for 4 h 

treated w,th 60 mL ofMeOH and filtered to remove KBr. CmZa 
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was reduced to about 20 mL and allowed to cool to RT. The solution was 
diluted with EtOAc (50 mL) and on standing crystals were formed. The 
solid was filtered, washed with EtOAc and dried to isolate 3.2 g of the 
title compound. An additional 0.97 g (53% total) of thtitle compound 

was obtained from the filtrate by concentration and cooling. 

1H NMR (CDC1 3 ) 5: 1.79 (m, 2 H), 3.0 (m, 2 H), 3.48 (m, 2 H). 
Mass Spectrum m/e= 117 (M+l). 

FX AMPLE 2 
2-Methvlaminr>-5-6-dihvd m-4H- 1 .3-thiazine. 



A mixture of 0.19 g (0.87 mmol) of 3-bromopropylamine 
1 5 hydrobromide in 3 mL of toluene containing 63 uL (0.92 mmol) of 

methylisothiocyanate and 0.16 uL (0.92 mmol) of diisopropylethylamine 
was heated to reflux. After 30 min the starting hydrobromide had 
dissolved and a yellow oil separated. The reaction mixture was cooled 
and extraced with water. The combined aqueous extract was washed 
20 with ether. The water layer was made basic (pH = 10) by adding 2N 
NaOH and then extracted with CH2CI2. The CH2CI2 layer was washed 
with brine and dried over Na2S04 and the filtrate was concentrated to 
provide 68 mg (60 %) of the title compound. 

lH NMR (CDCI3) 8: 1.80 (m, 2 H), 2.77 (s, 3 H), 3.0 (m, 2 H), 3.54 (m, 
25 2H). 

Mass Spectrum m/e = 131(M+1). 



Compounds of Examples 3- 1 1 were prepared by following 
the procedure of Example 2 by substituting an appropriate isothiocyanate 
for methylisothiocyanate. 



FX AMPLE 3 
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>H NMR (CDC13) 5: ,.„ (t , 3 H). ..80 (m, 2 H), 3.0 («. 2 H, J = 6 Hz,. 
5 3 .J) (q, 2 H, J = 7 Hz), 3.52 (rn, 2 H). 



Mfiss Specimen rn/-: - 1 <:'-5<',v?-!- i ^ 



EXAMELE4 

.2-Propyiamin o-<i 6-dihvdm-4H.i ,^hh-inr 
10 Mass Spectrum m/e = 159(M+1). 

EXAMPT F. S 

?-(2-MethYl P fh vl )^ ino 5 6 dihvdnwlH.l 
x 5 Mass Spectrum m/e = 159(M+1). 

EXAMPT .F r 

2-Butvlmninn.s ^-^»fiyffrr>-4H- 1 ^p-,;^ 
Mass Spectrum m/e = 173(M+1). 

20 

EXAMPT F 7 

2-(2,2-Di m ethYl P thy1hTT)inn 5 6-dihvHm-dH-t ^ rinr 
Mass Spectrum m/e = 173(M+1) 

25 

EXAMPT Fft 
Mass Spectrum m/e = 199(M+1). 

30 

EXAMPT.fi Q 
m j g |||h(j)|| 

EXAMPT F ip 
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Mass Spectrum m/e = 202(M+1). 

FX AMPLE 11 

5 '•' -- n - Di i no ih v lam i nocth v V^T2iTr£l^ H ^ vvlrD " d -' 1 • * ' r h -^" 

lH NMR (CD30D) 5: 2.24 (m, 2 H), 3.31 (s, 6 H), 3.31 (m, 2 H), 3.62 
(t,2H),3.71(t,2H),3.88 (t, 2 H). 

10 F Y AMPLE 12 

9-(^-piftthv1aTninoprnpylaniino-th i nrarhnnvl-ainino)-S 6-dihydro-4H- 
1.3-thiazine. 



15 



20 



25 



30 



To a solution of 80 mg (0.615 mmol) of 3- 
oUethylaininopropylaiiiine in 1 mL of CHCI3 and 1 mL of saturated 
NaHC03 was added 47 uL (0.615 mmol) of thiophosgene. After 
vigorously stirring the mixture for 0.5 h, the layers were separated and 
the aqueous phase was extracted with CH2CI2. The combined organic 
phase was washed with brine, dried and concentrated. The residue was 
dissolved in 1 mL of DMF and the solution was added to 0.1 g (0.512 
mmol) of 2-ammo-5,6-dmydro^H-l,3-thiazine hydrobromide in 1 mL of 
DMF and 86 uL (0.615 mmol) of Et3N. The mixture was heated at 60 C 
for 4 h, then allowed to cool to room temperature over night. The 
reaction was partitioned between water and EtOAc. The EtOAc layer 
was washed with water, brine, dried and the filtrate was concentrated. 
The residue was purified by prep TLC using 30 % MeOH-EtOAc to 
isolate 48 mg (33 %) of the title compound. 
Mass Spectrum m/e = 289, 196, 173, 157,125, 100. 

F Y AMPLE 13 

?-n-nim e thvl a mino pmpvl a mino-thiocarbonv1-amino)-5 6-dihydro-4H- 
1.3-thiazine. 



BEST AVAiLABLE COPY 
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»H NMR (CDC,3) 8:1.64 (m, 2 H), 1.78 (m, 2 H), 2.17 (s, 6 H), 2.31 ft 
Hz) ' 3 0 ( m - 2 H). 3.25 ft 2 H, J = 7 Hz), 3.52 (m, 2 H). 

Mass Spectrum m/e = 261, 216. 136, 173, 159. 



EXAMPLE 14 



^ ^^immmmmmm M-c^u,^ , ih .. d|l . ffl 

10 

By substituting 2-dime%laminoethylamine for 3- 
oS^ 0 ^ 1 ^ ^ eXample 12 me dde com P ound ™* 

15 Mass Spectrum m/e = 247, 213, 202, 159. 

EXAMPT.F. l£ 

20 

3H 1 3 ,h- A T?°u ° f 74 mg (0 38 mmoI) of 2-amino-5,6-dihydro- 
SH-lJ-tluaane hydrobromide in 2 mL of DMF was treated with 63 ut 
(0.45 mmol) of Et 3 N and 67 mg (0.38 mmol) of 11- 

waaheated to 50 C. After 2 h the reaction was cooled and partitioned 
benveen water and EtOAc. The aqueous layer was extraeed w^ aOAc 

« i ^ res,due was I"** ^ Prep TLC using 30 % MeOH- 

30 EtOAc to isolate 39 mg (34 %) of the title compound. 



25 



Mass Spectrum m/e = 303, 170, 145, 125. 
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The compounds of examples 16-18 were prepared by the 

procedure of example 15 and substituting the appropriate diamine for 
N,N-diethyl-N'-methyl-l,3-propanediamine. 

EXAMPLE.^ 

2d7rDiingihy^ 
4H-1 ^-thiazine. 



Mass Spectrum m/e = 275,159,145, 142, 129, 117. 

10 

F Y AMPLE 17 

4^-1.3-thiazine. 

15 Mass Spectrum m/e = 303, 170, 159, 145, 143, 118, 102(M+1). 

F Y AMPLE 18 

Q.fO.nimgthvlaminoetPylYhenvlme ^ 
20 dihvdro-3H-l .3-thia2ine. 

Mass Spectrum m/e = 337, 292, 207, 191, 177, 159. 

FY AMPLE 19 
9-Rp.n7nvlami nn-4H-3.1-benzothiazine 

25 

Ste p A • 1 -r2-Brom nm ft thvnphenvl-3-ben7,ov1-thiourea, 

To a solution of 0.223 g (1.81 mmol) of 2-aminobenzyl 
alcohol in 7 mL of toluene was added 0.24 mL (1.81 mmol) of benzoyl 
30 isothiocayante. After stirring the mixture under N2 atmosphere for 2 h, 
the reaction was partitioned between water and EtOAc. The water layer 
was extracted with EtOAc and each EtOAc layer was washed with bnne, 
dried, combined and concentrated to obtain 0.449 g of a residue. A 
solution of this residue in 8 mL of MeCN was added to a solution of 



WOMA4M2 
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dibromottiphenylphosphorane prepared by adding bromine <o 0 53 . (2 
rnmol) of mphenylphosphine in 4 mL of MeCN. After stirring the ' 

ZTJ°: 1 h "* S0,Uti ° n di,Ut6d Wlth E ' 0AC . -bed witwater 
bnne. ^ and concentrated. The residue was chrornatographed on a 
flash column usmg 20% EtOAc-Kexens to furru.h 0..6 fr>t V , °Z 

V H NMR (CDCD) 6: 4.03 (s, 2 H), 7,-7.6 ( m , 7 H), 3.2 (d, 2 H, J = 7 




A solution of 0.158 g (0.45 mmol) of l-(2- 
bromome%l)phenyl-3-ben2oyl-thiourea (from steo A) in 0 m i „f 

sk?: 0 ■ 13 * (0 - 9 mmoi) ° ; 

compZf E,0A '-hexane to isolate 0.107 g (88%) of the tide 

£ NMR (CDC13) 8:4.01 (s. 2 H). 7.0-7.5 (m, 7 H), 8.16 (d, 2 H, J = 7 
Mass Spectrum m/e = 269(M+1). 
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VY AMPLE 20 



A suspension of 98 mg (0.37 mmol) of 2-benzoyiamiao-4H- 

WwVi h ai L-cFlux me solution was cooled una v/asa-.^ ■ 

compound as a yellow solid. 

10 1H NMR (CD3OD) 5: 4.27 (s, 2 H), 7.15-7.6 (m, 4 H). 
Mass Spectrum m/e = 165(M+1). 

f= X , tMPi;E2l 

15 « f? T i) ffl 7 »iinvn i 1 ni""-i i"""' lini '- hydrochloride, 

Jl|LiL _ T ir fl Flirtr -~w^ <2 HiirnlinvPfmino-Tiorv^inet-. 

hntvl ester. 



20 



25 



30 



A solution of O.USg (0.33^0 of NMt- 

(44%) of the title compound. 

1H NMR (CDC13) 8: 1.42 (s, 9 H) M4 

a2H,J = 7Hz),3.45(q,2H,J = 7Hz),3.64(t,2H,J-7Hz),4. U 
1H), 5.28 (m,lH). 

StepB . c (? Thi ^niinvn am inn nopntineMropWoP^ 

BEST AVAILABLE COPY 
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saturated f ' . W " ^ 2 °* EtOAc at 0 °C until it was 

aturated. This solution (2 mL) was added to 54 rug (0.14-4 nunol) of Na_ 

step A) and the mixture was i;rirr^lr>v,--rp „ a - 

The mixture was diluted with Fr>0 "rfc ? lG ' Vas f ° rmcd 

— »- — ■ '.i . t - •_{. { * ; t . i U r-\ - 1~, f r V *. -.; . • - . 

~H, J - 7 Hz), 4.06 (I, 1 H, 1 = 7 Hz), 4. 12 (t, 2 H, J = 7 Hz). 

EXAMPI f p 2 2 

?-fS)-2-Tmino-3-iiii a -i-a7a-hirvcinr^ 3 Q) ^ n r 
Ste P A: HSt&niia&fc&hia 1 

To a solution of 2.5 g (24.5 mmol) of 2-(S)- 
pyrrolidinomethanol in 10 mL of dry chlorofonn at 0 <C was bubbled 
hydrogen chloride gas until saturation. After 10 nun. a, 0^3 6 S 

T£ chloride was introduced «* ^ 

refluxed for 90 mm. Reaction mixture was cooled to room tenmeroture 
and stored overnight (approximately 15 h). Excess mi™* S 

wfr r t r oved under vacuum • ^ ««* ^"n^ 

mm memanol and successive treatment win, charooal, m^Zn^ 
nvrrotMin. J° " l° IU u° n ° f 1 58 8 00 of 2-(S)-chloromethyl- 

" m ° V r!, Under VaCUUnL 71,6 ^ ^ up in 

watered filtered The sold was repeatedly washed with water and was 

whltfid g,VU,8 ^ <82% ° fa * ^-mpound as a yelCT 

EEST AVA3U3LE COPY 
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lH NMR (500 MHz, CDCl 3 ): 5 4.59 ( m. 1H). 3,59 (dd, 
1H), 3.43(dd, 1H), 3.29 (m, 2H), 2.20-2.42 (m, 1H), 2.18 (m. 1H). 1.7 

(ni, iii). 



10. 



15 



20 



25 



30 



35.79,31.35.28.79. 

StepB: 5-r.SV2-Imino -3-thia-1-aza-hir.vc1o(3.3.Q>octane. 

To a solution of 1 g (6.28 mmol) of 5-(S)-2-Tmoxo-3-thia-l- 
aza-bicyclo(3.3.0)octane in 5 ml of dimethoxyethane at room temperature 
was added 0.78 ml (12. 4 mmol) of iodomethane and stirred at room 
temperature for 3 hours. Evaporation of the solvent and excess 
iodomethane gave the solid residue which was washed with ether giving 
1.64 g ( 99% yield) of a solid. 

lH NMR (500 MHz, D2O) 5 5.1 1 ( m, 1H), 3.83 (dd, 1H), 3.65-3.71 (m, 
2H), 2.85 (s, 3H), 2.47-2.60 (m, 2H), 2.32-2.37 (m,2H), 2.00 (m, 1H). 
13C NMR (400 MHZ, D2O) 8 186.70, 77.23, 48.12, 36.87, 29.26, 28.96, 

18.10. 

Ammonia gas was passed through a solution of 0.303 g (1 
mmol) of the solid obatined above in 5 ml of dry methanol at room 
temperature for 15 min.. The reaction was allowed to proceed overnight 
(15 hrs). Evaporation of methanol in vacuum gave the title compound. 

lH NMR (500 MHz, D2O) 8 4.73 ( m, 1H), 3.44-3.56 (m, 4H), 2.37-2.47 
(m, 2H), 2.18 (m, 1H), 1.81(m, 1H). 

13c NMR (400 MHz, D2O) 870.78, 44.99, 35.01, 29.69, 28.89. 



FX AMPLE 23 
2-Amino-4-indomethvl- thiazoline 
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Anhydrous ammonia was passed through a solution of 1 5 a 
(15.1 mmol) of ally! isothiocyanate in 30 mL of methanol for 20 min. 
After stirring for 3 h the reaction was complete, so the mixture was 

*" ' " : '--uvifiuLOgrapnca using 10:iU:i 

hexane/EtOAc/MeOH to isolate 1.13 e (64% > ofaHvitKjnn^o 



g (9.67 mmol) of iodine was added. Within 1 h a oale vellow 
precipitate appeared. After 3 h all the starting material was consumed, 
the solid was filtered. The filtrate was washed with 10 % NaHS03 
l o solution, brine and concentrated to give additional solid which was 

combined with the yellow solid and washed with chloroform and dried to 
furnish 1.73 g (74%) of the tide compound. 

„ I" * SfiSOT 5 93 0,1 2HX 435 (m - IH) - 395 <* 1H) - 

!3C NMR (500 MHz, DMSO) 6 151, 54, 49,10. 

EXAMPLE 74 
20 2-Amino-4-hvdroxvm ft th Y 1-th^ 7 ^n»o 

To a mixture of 100 mg (0.413 mmol) of 2-ainino-4-iodomethyl- 
thiazohne (from Example 23) in 2.5 mL of nitromethane and 1.5 mL of 
water was added 137 mg (0.617 mmol) of silver trifluoroacetate. The 
25 mixture was vigorously stirred overnight and the next morning it was 
filtered through celite. Concentration of the filtrate gave 42 mg (76%) of 
the tide compound as a grey solid. 

1 ^fS 0 ^ DMSO) 5 10 (S ' 1H) ' 935 (S « 2H) ' 408 On. 1H), 
30 3 88 (dd, 1H), 3.75 (dd, 1H), 3.53 (m, 1H). 

13C NMR (500 MHz, DMSO) 6 172.5, 63, 50.5, 50. 

examples B2S T AVA5LA3LE COPY 

S:((2-amino-thia7olino)methvni R nthin, W o 
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To a mixture of 350 mg (1.45 mmol) of 2-amino-4- 
iodomethyl-chiazoUne (from Example 23) in 3 rnL of dioxane were added 

s NaHCOx The reaction was sdJred overnight, filtered and the filtrate war, 

hexane/EtOAc to obtain 330 mg (69%) of 2-t-butoxycarbonyiamino-4- 

iodomethyl--ihiaz.ouae. 

io l n NMR (500 MHz, CDC13) 5 4.21 (dd, 1H), 4.05 (m, 1H), 3.73 (m, 
1H), 3.4 (dd, 1H), 3.3 (t, 1H), 1 .55 (s, 9H). 

To a solution of 120 mg (0.35 mmol) of 2-t- 
butoxycarbonylanTmo-4-iodomethyl-thiazoline in 4 mL of absolute EtOH 
1 5 was added 32 mg (0.425 mmol) of thiourea and the solution was stirred 
overnight. The precipitated solid was filtered and washed with cold 
EtOH, dried to furnish 20 mg of S-((2-t-butoxycarbonylamino- 
thiazolino)methyl)isothiourea. 

20 lH NMR (500 MHz, CDCI3) 5 4.0 (m, 2H), 3.85 (br s, 1H), 3.45 (br s, 
1H), 3.3 (brs, 1H), 1.55 (s,9H). 

To a solution of 12 mg of S-((2-t-butoxycarbonylamino- 
thiazoUno)methyl)isothiourea in 3 mL of EtOAc, HC1 gas was bubbled to 
25 saturate it. After stirring the solution overnight the solvent was 

evaporated and the residual solid was washed with chloroform to furnish 
5.1 mg of the title compound. 

lH NMR (500 MHz, CD3OD) 54.4 (br s, 1H), 4.05 (br s), 3.9 (br s, 1H) 

3.6 (brs, 1H). 
30 13C NMR (500 MHz, CD3OD) 8 172, 54, 49.6. 

EXAMPLE 26 

9-^pinn-r.i s -5.6-dimethvl-5.6-dihvdro -4H-1 3-thiazine methanesulfonic 
acid salt 

BEST AVAILABLE COPY 
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I'O a ".OHi'i^n r>f f> '"'J -r>T .- f 



r Lxiir i.i g (20 mrnoi ) of Li CM tuc ,,, Ir , ,' . 
^.-r ^ . c. < * , - i O'--u iiiid L'it; mixture whs 

UM .',''". : ' / "" : " J - :a " c:oJ Wl£fl cc ^°- ihc £i 2 0 solution was 
washed with water, brine dried and concentrated to vMd a ^ .. . , . h 
"tie compound sufficiently pure for use in the next scep7 ' " ^ 

Step B: 4-f-Rn^Ioxvcarh onvhmin o-^-mPth Y i-0_K., Tnnnl 

A solution of 0.892 g (9 mmol) of 2-methyl-3-hydroxv- 

2EE?r 30 ^ of Et2 ° was with °- 683 J <SS* 

OAIH4 and the resulting was heated to reflux for 2 h. The reaction 
ToH^ 71 T bath Md °' 68 ^ of -ter, 0.68 , 5% 

0 5 h S k fc , WatCr WCre ^ ^ S ° IUti0n Was stod ^ 
0 5 h whereby the aluminium salts coagulated. The solution was filtered 
through a pad of Na 2 S0 4 and the pad was rinsed with more EW 

^ on was 

T 66 ztV2 n ^° mtriIe ^ 10 ^ ° f 1N NaOH snowed by 
fo 3 h Z ^^^^^^^ were added. After stixrmg 
for 3 h the reaction mixture was partitioned between water and EtOAc 
The orgamc layer was washed with brine, dried and concentrated The 




h„ n i u A S ° 1Uti0n ° f 0323 S «- 773 ""OD of 4-t- 
batyloxycaAonylamin^-methyl-^butanoI in 8 mL of CH 2 C1 2 was 

^am™^ nUDOi) ^-^ulfony, cNor^and Q.3 
mL (2.128 mmol) of Et3N at O <>C. After 10 min the ice bath was 

toe next 1 h. Tne reaction was partitioned between water and CH 2 C1 2 
and the aqueous layer was extraced with CH 2 C1 2 . The combined otjanic 

BEST AVAILABLE CCr? 
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layer was washed with brine, dried and concentrated. The residue was 

dissolved in 15 mL ofEtOAc snturnted with HC1 gas. After stirrip.? foe 3 
h the solution was concena-acsd leaving OA55 •£ of jhe tide corr-pound 



■.r-\r\ (')• i riiini)- 



/>-dinv.'dl vi 7 vo-dih vrirOrAl.-~.Lv3r.-hLr.--'- 



t 0 a stirred solution of 0.4^5 ^ (2.09 mmol) of 3- 
methanesulfonyloxy-2-methyl-butylamine hydrochloride in 5 mL of 
0 CHC13 and 5 mL of saturated NaHC03, 0. 1 8 mL (2.3 mmol) of 

thiophosgene was added. After 50 miin the layers were separated and the 
aqueous layer was extracted with CH2CI2. The combined organic layer 
was washed with brine, dried and concentrated. The residue was purified 
rapidly on a flash column using 30% EtOAc-hexane to furnish 92 mg of 
i 5 the isothiocyanate. This product was dissolved in 6 mL of MeOH which 
was previously saturated with NH3 and the reaction was stirred 
overnight. The solution was concentrated leaving 81 mg of the title 
compound. 

20 lH NMR (CD3OD) 8: 1.07 (d, 3 H), 1.37 (d, 3H), 2.38 (m, 1H), 2.69 (s, 
3H), 3.34 (dd, 1H), 3.48 (dd, 1H), 3.72 (qd, 1H, J=7 and 3.2 Hz). 

Mass Spectrum m/e = 145(M+1). 

EXAMPLE 27 

25 

2-Amin(vtrans-5.6-dimemvl-5.6-dihv dro^H-1.3-thiazine hvdrobromide 

To a solution of 0.402 g (2.2 mmol) of 4-t- 
butyloxycart»onylamino-3-methyl-2-butanol (from Example 26, step B) 
30 in 10 mL of dry acetonitrile was added 1 . 1 2 g (2.65 mmol) of 

dibromotriphenylphosphorane. After stirring for 2 h the reaction mixture 
was quenched with water, the layers were separated and the aqueous 
layer was washed with EtOAc. The aqueous layer was concentrated and 
the residue was dissolved in 2 mL of CHCI3 and 2 mL of saturated 

BIST AVA.LA3LE GCPV 
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NaHC03 and 0.095 mL (1.25 mmol) of thiophosgene was added After 

stimn? for 0 ^ h th* \-, •,• • 

^- r _^*;l.| ,^ 7 " V ?v "i. v ' : "^ ^-'-'^a ^ti cae aqueous layer was 

•;' : ;; ! ' ! - irv; i\v. ; . : •.••^nxi --^h .una*, .-in*; 
5 ^ "^ n ^ r , _ ;; ; ; — punned o y p fep ixc during with 

10 >H NMR (CD30D) 6: 1.12 (d, 3 H), 1.41 (d, 3H), 1.95 (m 1H) 3 17 
(dd, lH).3.53(dd, 1H), 3.37 (quintet lH.J=7Hz). 

Mass Spectrum m/e = 145 (M+l). 
15 EXAMPT.fi 2 ft 
27X522) OAfitd^ 

»• the proccdu^^^prr"' 1 ""^ ^ " y 

i H E C S OD) & U - 20 ^ 8 H) ' " 1H >- 345 <* 3-95 
2 5 Mass Spectrum m/e = 171 (M+l). 

EXAMPTF9Q 



30 



acid saWT .771 <o n 

»*. pioced^ ^ PtePared ^ **»--«* 

BIST *AVA5tAStE COPY 
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lH NMR (CD3OD) 5: 1.5- 2.0 (m, 6 H), 2.24 (m, 1H), 2.69 (s, 3H), 3.26 

(cki, IK')- -*-4o {dd, i H), 3.33 (u. iH, J-o Hz). 

.v-asi 3p-jcmuu .;;/•; -•■ 13/ (iv« -':.). 



2- AminQrtransr4^dimethyl^ ro-4H- 1 , 3-thiazine 

Ste p R: 3-Amino-? -merhvl-l-buranol 

10 

A solution of 1.737 g (25 mmol) of hydroxy lamine 
hydrochloride in 20 mL of MeOH was neutralized by adding 12.5 mL of 
2N NaOH solution and 1.4 mL (10 mmol) of ethyl 2-methylacetoacetate 
was added. The mixture was stirred for 1 h and concentrated. The 

1 5 residue was dissolved in water and extracted with EtOAc. The EtOAc 
solution was washed with brine, dried and concentrated to give 0.974 g of 
a residue which was dissolved in 20 mL of Et20. The solution was 
cooled in an ice bath and 0.48 g of LiAlH4 was added. The suspension 
was heated to reflux for 2 h then cooled in ice bath and quenched by 

20 sequencially adding 0.48 mL of water, 0.48 mL of 15% NaOH solution 
and 1 .5 mL of water. The mixture was stirred for 0.5 h to allow the 
aluminium salts to coagulate. The solution was filtered through Na2S04 
and the solid was rinsed with Et20. The combined filtrate was 
concentrated to yield 0.54 g of the title product as an oil which was used 

25 in the next step without purification. 

Step ft: Vt-Butvloxvamino-2-methvl-l-butanol 

A solution of 0.54 g of 3-amino-2-methyl-l-butanol in 6 mL 
of acetonitrile and 6 mL of IN NaOH was treated with 1.371 g () of dit- 
30 butyldicarbonate. After stirring overnight the reaction mixture was 
partitioned between water and EtOAc. The aqueous layer was extracted 
with EtOAc. The combined EtOAc layer was washed with brine, dried 
and concentrated. The resdue was chromatographed on a flash column 
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using a gradient of 20-30% EtOAc-hexane to isolate 0.26 S of the erythro 
(faster moving < 0 ~>-r „ nr i n i .« .. .,. , , . ° «-rycn.o 

" / • l " « , " «w Lhi-oo tslou'r;,-) isomer. 



nicuicuir: Nuir ( >nir: acid saJ t 



-•«.:y,,xv anmo . 2 . meth> ,. i ; l:ut . ;i)u! by (i ,; :ne , h „ d -;^:; jh : i ^ • : 



-po w auU L). 



3H), 3.02 (dd, 1H), 3.21 (dd, 1H), 3.38 (quintet, 1H, J=7 Hz). 
Mass Spectrum m/e = 145 (M+l). 

EXAMPLES 

thiazine, mPthan^ ^ n ]f nnir 



15 



2-Amino-cis-4 S- 
acjd_§alt 



20 



25 



hnt^i • ^ HtIe com P ound was synthesized from erythro 3-t- 

3H), 3.06 (dd, 1H), 3.27 (dd, 1H), 3.72 (qd, 1H, J=6.8 and 3.4 Hz). 
Mass Spectrum m/e = 145 (M+l). 



30 4 - Ami '"^-ttlin * 
acid satin .77^0^ 



EXAMPl f 32 
is-bicvrln(4 4 p).^. .„ 



Step A: m.n^-l-rtmino-2-hYdmT^rthvi cBMaane I r rf-tln M r 



n , nn t„ AO „ PCTAJS95/14512 
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The title compound was prepared fron ethyl cyclohexanone- 

^"CarDoxyUiu; ay ate uiotiioo 'i..v--.-w^t .n - i- - 

o l f q n i i r &c id StV! t 

hydroxymethyl-cyclohexane hydrochloride by the procedure of Example 
26 steps C arid D. 

io lH NMR (CD3OD) 5: 1.1-2.1 (m, 9 H), 2.7 (s, 3H), 3.02 (m, 2H), 3.18 
(m, 1H). 

Mass Spectrum m/e = 171 (M+l). 

FY AMPLE 33 

1 f g)-*(R )-4- Aminn-^-th ia-S-aM-cis-bicvr1o(4 4,0)-dec-4-ene 
KyHr^hlnHHp.a. -770.425^ 

The title compound was prepared from l(R)-2(S)-l-amino- 
20 2-hydroxymethyl-cyclohexane by the method of Example 26 steps C and 
D. 

lH NMR (CD3OD) 5: 1.4-1.9 (m, 8 H), 2.32 (m,lH), 3.14 (dd, 1H), 3.33 
(dd\lH),3.72(m,lH). 

25 

Mass Spectrum m/e = 171 (M+l). 

FY AMPLE 34 

3Q } fp).firsi4- Am i n^^-thi a -S-aza-ris-bicvclo(4 < 4 1 0)-<1ec-4-ene Or 

The title compound was prepared from l(S)-2(R)-l-amino- 
2-hydroxymethyl-cyclohexane by the method of Example 26 steps C and 

D. . ^n^m 
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10 



EXAMPLE 



2-Apiino-4-merhv]-5 6-dihvdro-4H-1 1-thi» zinR hvdrnrM^ 

1H NMR (CD 3 OD) 8: 1.32 (d, 3H), 1.83 (m, 1H), 2.3 (m, 1H), 3.25 (m, 
2H), 3.7 (m, 1H). 

15 

Mass Spectrum m/e = 131 (M+l). 

EXAMPLE 

20 ^-Amiffo-^ph^Yl-g.MihvdrfwtH-i 3-thi^i^ h y ,wM^ 

1H NMR (CD 3 OD) 6: 2.2-2.5 (m, 2H), 3.1 (m, 1H), 3.34 (m, 1H), 4.86 
(dd, 1H), 7.3-7.5 (m, 5H). 

Mass Spectrum m/e = 193 (M+l). 



2-Amipo.^-p| 1 envl-5 6-dihvdro-4H-1 ^hi ? ,i n& hvdrnrhlnriH. 
30 J H NMR (CD 3 OD) 8: 2.9-3.6 (m, 5H), 7.2-7.5 (m, 5H). 
Mass Spectrum m/e = 193 (M+l). 

EXAMPLE 3ft 



EXAMPLE 37 



02 
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2-Amino-5-methvl-5.6-dihvHrr>-4H-l .3-thiazine hydrochlorid e 

EXAMPLE 351 



2H), 3.65 (m, 2H). 

10 

Mass Spectrum m/e = 131 (M+l). 

FX AMPLE 40 

15 2- Amino-6.6-dimethvl-5.6-dihvdro-4H-1.3 -r>i^7in ft hydrochloride 

lH NMR (CD3OD) 8: 1.52 (s, 6H), 2.06 (dd, 2H), 3.62 (dd, 2H). 

Mass Spectrum m/e = 131 (M+l). 
20 EXAMPLE 41 

7-ATnino-6-phenvl-5.6-dihvdro-4H-L3-thia7.ine h ydrochloride 

Mass Spectrum m/e = 193 (M+l). 

25 



30 ~-^ T 
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WHATTSPT AT]^pp Jg. 



or a pharmaceutical^ acceptable salt thereof wherein- 
side a or side b has a double bond, 
n is 0, 1,2, 3 or 4 
X is selected from O, S and NH, 

Rl. R2 and R 3 are each independently selected from the group consisting 

(a) hydrogen, 

(b) Ci_i2alkoxy, 

(c) C M2 alkylS(0) k wherein k is 0, 1 or 2 

(d) monoCi-i2alkylamino, 

(e) (di-Ci-i2alkyl)amino, 
(0 Ci-i2alkylcarbonyl, 

(g) Ci-i2alkyl, 

(h) C 2 -12alkenyl, 
(0 C2-12alkynyl, 
0) C5-10cycloalkyl, 

00 hetero C 5 -10cycloalkyl, wherein the hetero C 5 -l 0 cycloalkyl 
optionally contains 1 or 2 heteroatoms selected from S O 
and N, ' 

0) aryl, selected from phenyl or naphthyl 
(m) heteroaryl, wherein heteroaryl is selected from the group 
consisting of: F 

0) benzimidazolyl, 
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(2) 

n.\ 



benzofuranyl, 

b '~;P n O v ri ' 7 n I V 1 



o 



< 



10 



15 



20 



25 



30 



\- ! J 



(8) 

(10 

(11 
(12 
(13 
(14 
(15 
(17 
(18 

(19 

(20; 

(21 

(22: 



iadoivi. 



isoinui-soiy l, 

oxazolyl, 

pyrazinyl, 

pyrazolyl, 

pyridyl, 

pyrimidyl, 

pyrrolyl, 

isoquinolyl, 

tetrazolyl, 

thiadiazolyl, 

thiazolyl, 

thienyl, and 

triazolyl, 



(n) amino, 
(o) oxo, 
(p) C(0)OH, 

(q) C(0)OR6, R6 is selected from hydrogen, phenyl, cyclohexyl 
orCi-6alkyl, 

each of (b) to (m) being optionally mono or di- substituted 
the substituents being independently selected from 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7, where R7 is selected from hydrogen, phenyl, 

cyclohexyl or Ci-6alkyl, 

(4) -OR6, 

(5) -C02R6, 

(6) -S(0)kR6, 
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(7) halo selected from F, CI, Br and I 

(8) -C(=NR 6 )-NHR 7l 



mono Cl^pUVvlaaJr 



' ... .L.i ^ i-y.an>.\i { •:U{ »J (Hi ^ 



same carbon atom of Formula I, or two of the group R x R 2 
and R 3 reside on adjacent atoms of Formula I, said two' 
members may optionally be joined, such that together with 
the carbon atom to which they are attached there is formed a 
saturated or unsaturated monocydic ring of 5, 6 or 7 atoms 
said monocyclic ring optionally containing up to three hetero 
atoms selected from N, O or S 
or when a member of the group R,, R 2 and R 3 resides on an atom 
adjacent to the N on which R4 resides, said member may 
optionally be joined with R4, such that together with the N 
on which R 4 resides and the carbon on which said member 
resides there is formed a saturated or unsaturated 
monocyclic heterocycle of 5, 6 or 7 atoms, said monocycle 
optimally containing up to three hetero atoms selected from 
N, O or S, 

R4 and R 5 are each independent selected from the group consisting of 

(a) hydrogen, 

(b) linear and branched C M2 alkyI, optionally mono or di- 

substituted, the substituents being independently selected 
from 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7, 

(4) -OR6, 

(5) -C02R6, 

(6) -S(0) k R6, 
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(7) halo selected from F, CI, Br and I, 

(8) phenyl, optionally mono or di-substituted wich 




hydro^n. ohenyt. cyclohexyl or Ci .*,alkvl. said Ct -Salkyl 



15 



20 



25 



(3) carboxy, 

(4) -NRioRl 1, wherein Rio and Ri l are each 

independently H, Cl-6alkyl, phenyl or benzyl, 

(5) -ORlO, 

(6) -CO2Ri0, 

(7) -S(O) m Rl0, where m is 0, 1 or 2, 

(8) halo selected from F, CI, Br and I, 

(9) optionally substituted aryl wherein aryl and aryl 

substituents are as defined above, 

(10) optionally substituted heteroaryl wherein heteroaryl and 

heteroaryl substituents are as defined above, 

(11) optionally substituted C5-10cycloalkyl wherein 

cycloalkyl and cycloalkyl substituents are as defined 
above, 

(12) optionally substituted hetero C5-locycloalkyl wherein 

hetero cycloalkyl and hetero cycloalkyl substituents 
are as defined above, 



(d) -CSNR8R9, 

(e) -COR9, 

(f) -CO2R9, 

(g) -CSR9, 

(h) phenyl, 

(i) cyclohexyl, 

rovided that R4 is present only when side a is a single bond and side b is 
double bond, and further provided that when n is 0 or 1, X is S and Ri , 
2, R3, and R4 are hydrogen, then R5 is other than hydrogen or methyl. 
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2. A compound according to claim 1 wherein 
5 Rl , R2 and R3 are e*ch 



15 (i) 



20 



25 



30 



(c) Ci-6alkyi amino, 
10 (d) Ci-6alkylcarbonyl, 

(e) Ci-6alkyl, 
(0 C2-6alkenyl, 

(g) C2-6alkynyl, 

(h) C5, C6 or C7cycloalkyl, 
hetero C 5 , C 6 or (^cycloalkyl,wherein the hetero C 5 , C 6 or 
C7cycloalkyl optionally contains 1 or 2 heteroatoms selected 
from S, O and N, 

0) aryl, selected from phenyl or naphthyl, 
(k) heteroaryl, wherein heteroaryl is selected from the group 
consisting of: F 

(1) benzimidazolyl, 

(2) benzomranyl, 

(3) benzooxazolyl, 

(4) furanyl, 

(5) imidazolyl, 

(6) indolyl, 

(7) isooxazolyl, 

(8) isothiazolyl, 

(9) oxadiazolyl, 

(10) oxazolyl, 

(11) pyrazinyl, 

(12) pyrazolyl, 

(13) pyridyl, 

(14) pyrimidyl, 

BEST AVAILABLE CGr 
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(15) 

(16) 

(17) 


pyrrolyl, 
quinolyl, 

;.j:/2.zolyl 




f h\1T.oV'l 



the substiruents being independently selected from 
io (1) hydroxy, 

(2) carboxy, 

(3) -NR6R7, where R6 and R7 are selected from hydrogen, 

phenyl, cyclohexyl or Cl-6alkyl, 

(4) -OR6, 
15 (5) -C02R6, 

(6) -S(0)kR6, 

(7) halo selected from F, a, Br and I, 

(8) -C(=NR6)-NHR7, 

(9) -S-C(=NR6)-NHR7, 

20 or when two members of the group Rl , R2 and R3 reside on the 

same carbon atom of Formula I, or two of the group Rl, R2 
and R3 reside on adjacent atoms of Formula I, said two 
members may optionally be joined, such that together with 
the carbon atom to which they are attached there is formed a 

2 5 saturated or unsaturated monocyclic ring of 5, 6 or 7 atoms, 

said monocyclic ring optionally containing up to three hetero 
atoms selected from N, O or S, 
or when a member of the group Rl , R2 and R3 resides on an atom 
adjacent to the N on which R4 resides, said member may 

3 o optionally be joined with R4, such that together with the N 

on which R4 resides and the carbon on which said member 
resides there is formed a saturated or unsaturated 
monocyclic heterocycle of 5, 6 or 7 atoms, said monocycle 

BSST AVA3LA3LE CC7 
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optionally containing up to three hetero atoms selected from 
H, u or S, 

,^ u , " v -w 4 .j.^cci aum aic group consisang of 

(b) linear and hrnn'^r* r*i ^u-! - 



(2) carboxy, 

(3) -NR6R7, 

(4) -OR 6 , 

(5) -C02R6, 

(6) -S(0)kR6, where k is 0, 1 or 2, 

M ^xi 7 l hal0 SCleCted from F ' CI. Br and I, 

(0 -CONRgRo, where R 8 and R 9 are each independendy 

hydrogen, phenyl, cyclohexyl or C M alkyl, said Ci- 4 alkyl 

optionally substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NR10R1 1, wherein Rio and Ri ! are each 

(5) -OR^^ H ' C l-4*lkyl, Phenyl or benzyl, 

(6) -C02Rio, 

(7) -S(O) m Ri0, where m is 0, 1 or 2, 

(8) halo selected from F, CI, Br and I, 

(9) optionally substituted aryl wherein aryl andaryl 

substituents are as defined above 

(10) optionally substituted heteroaryl wherein heteroaryl and 
n n h ^ r °^ 1 su bstituents are as defined above, 
(H)optionaUy substituted C 5 , C 6 or Cycycloalkyl wherein 

cycloalkyl and cycloalkyl substituents are as defined 
above, 

B2BT AVAILABLE CO? 
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(12) optionally substituted hetero C5, C6 or C7cycloalkyl 

wherein hetero cycloalkyl and hetero cycloalkyl 



:srq. 



(i) cyclohexyl, 

1 o. such that R4 is present only when side a is a single bond and side b is a 
double bond. 

3. A compound according to claim 2 wherein 

nis 0, 1,2, 3 or 4, 
15 X is selected from O, S and NH, 

Rl, R2 and R3 are each independently selected from the group consisting 

of 

(a) hydrogen, 

(b) Cl-6alkoxy, 
20 (c) Cl-6alkylamino, 

(d) Cl-6alkylcarbonyl, 

(e) Cl-6alkyl, 

(f) C2-6alkenyl, 

(g) C5, C6 or C7cycloalkyl, 
25 (h) hetero C5 or C6 cycloalkyl,wherein the hetero C5 or C6 

cycloalkyl optionally contains 1 heteroatom selected from S 

OandN, 

(i) aryl, selected from phenyl or naphthyl, 
(j) heteroaryl, wherein heteroaryl is selected from the group 

30 consisting of : 

(1) furanyl, 

(2) pyrazinyl, 

(3) pyrazolyl, 

(4) pyridyl. sjWlB 
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(5) pyrimidyl, 

(6) thiazoly], 

\ ' ) uiUJuyi, aiiii 



each of (h) to K-; nc , or >rjr>->-.]i. 
(1 ) hvdroxv. 



- - i . w A. 4 S^lAA 



(3) " N J 6R7 ' whcrein R 6 and R 7 are each indeoendentlv 

hydrogen or Chalky] 

(4) -OR 6 , 

(5) -C02R6, 

(6) -S(0)kR6, where k is 0, 1 or 2, 

(7) halo selected from F, CI, Br and I 
15 (8) -C(=NR 6 )-NHR 7 , 

(9)-S-C(=NR 6 )-NHR 7 , 
or when two members of the group R lf R 2 a„ d r 3 reside on ^ 
same carbon atom of Formula I, or two of the group Rj R 2 
and R 3 reside on adjacent atoms of Formula I, said two' 
members may optionally be joined, such that together with 
*e carbon atom to which they are attached there is formed a 
samrated or unsaturated monocyclic ring of 5, 6 or 7 atoms, 
said monocychcnng optionally containing up to three hetero 
atoms selected from N, O or S 
or when a member of the group R, , R 2 and R 3 resides on an atom 
adjacent to the N on which R4 resides, said member may 
optionally be joined with R4, such that together with the N 
on which R 4 resides and the carbon on which said member 
resides there is formed a saturated or unsaturated 



mom,cyclic heterocycle of 5, 6 or 7 atoms, said monocycle 
may contaming up to three hetero atoms selected from 

BSST AVAILABLE COPY 
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(b) linear and branched Cl -6a!kyl, optionally mono or di- 

substicuted, the substituents being independently selected 
crmn 

(A) OP.r>. 

(6) -S(0)kR6. 

i o (7) halo selected from F, Cl, Br and I, 

(c) -CONR8R9, where R8 and R9 are each independently 
hydrogen, phenyl, cyclohexyl or Cl-4alkyl, said Ci-4alkyl 
optionally substituted by 

(I) hydroxy, 
15 (2) amino, 

(3) carboxy, 

(4) -NR10RI 1, wherein RlO and Rl 1 are each 

independently H, Cl-4alkyl, phenyl or benzyl, 

(5) -ORlO, 
20 (6) -CO2R10, 

(7) -S(O) m Rl0, where m is 1 or 2, 

(8) halo selected from F, Cl, Br and I, 

(9) optionally substituted aryl wherein aryl and aryl 

substituents are as defined above, 
25 (10) optionally substituted heteroaryl wherein heteroaryl and 

heteroaryl substituents are as defined above, 

(I I) optionally substituted C5 or C6 cycloalkyl wherein 

cycloalkyl and cycloalkyl substituents are as defined 
above, 

30 (12) optionally substituted hetero C5 or C6 cycloalkyl 

wherein hetero cycloalkyl and hetero cycloalkyl 
substituents are as defined above, 

(d) -CSNR8R9. 

(e) -COR9, 

B1BT AVA3LA3LS COPY 
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(f) -C02R9, 

(■i) -CSR9, 

such that Rd is present only v/h-n ^rfc. ;.. , .- ..... . , 



nisO, I, 2 or 3, ' ' " ' '"^ ^ JJa " M •> '^cic, 

X is selected from O, S and NH 

R, , R2 and R 3 are each independently seiected from the group consisting 

(a) hydrogen, 

O) Ci_4alkoxy, 

(c) CMalkylamino, 

(d) Ci-4alkyicarbonyl, 

(e) linear and branched Cl-4alkyl, 

each of (b) to (e) being optionally mono or di- substituted 

(1) hy^oxy ^ ^ independenti y seIected from 

(2) carboxy, 

(3) -NR6R7, wherein R6 and R 7 are each independently 

hydrogen or Ct-3alkvl 

(4) -OR6, 

(5) -C02R6, 

(6) -S(0)kR6, where k is 0, 1 or 2, 

(7) halo selected from F, CI, Br and I 

or whetuwo membets of the group Rj, R 2 »d R 3 reside on the 

samecarbonatomofFormulaLortwoofthegroupR, R, 
and R 3 reside on adjacent atoms of Formula I sJ^l ' ' 
members may optionally be joined, such tha, together with 
the^bon atom to which they are ahached there is fomJda 
satureted or unsaturated monocyclic ring of 5. 6 or 7 atoms 



E237 mmJOLS COPY 
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said monocyclic ring optionally containing up to three hetero 

atoms selected from N, O or S, 
or when a member of the group R[, R.2 and R3 resides on an atom 

„ f>t .: n ^^-\i v k» ir>inr.d '-'-'ith Ra. snoh that together with the N 
resides there is formed a saturated or unsaturated 

opdonaiiy containing up to three hetero atoms selected trom 

10 N, O or S, 

R4 and R5 are each independendy selected from the group consisting of 

(a) hydrogen, 

(b) -CONR8R9, where R8 and R9 are each independently 
hydrogen or Cl-3alkyl, said Cl-3alkyl optionally substituted 

15 by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NRloRl 1, wherein RlO and Rl 1 are each 
20 independently H or Cl-3a1kyl, 

(5) -ORlO, 

(6) -CO2R10, 

(7) -S(O) m Rl0, where m is 0, 1 or 2, 

(8) halo selected from F, CI, Br and I, 
25 (c) -CSNR8R9, 

(d) -COR9, 

(e) -C02R9, 

(f) -CSR9, 

(g) -Ci-4alkyl. 

30 

5 . A compound according to Claim 4 wherein 
nisO, 1,2 or 3 

X is selected from O, S and NH, 
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Rl. R2 and R 3 are each independently selected from the erouo consign* 
or a ° 

(a) hydrogen, 

— j ■ 

(c) Ci-4a!kvi 

(e.) linear and branched C [ . ■» alkvl 

tne substiwents being independently selected from 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7, wherein R6 and R 7 are each independently 

hydrogen or Ci_3alkyl, 

(4) -OR 6 , 

(5) -C02R 6 , 

(6) -S(0)kR6, where k is 0, 1 or 2, 

(7) halo selected from F, CI, Br and I 
R4 is selected from the group consisting of 

(a) hydrogen, 

(b) -CONHR9, where R 9 is hydrogen or Ci- 3 alkyl 

said Ci_3alkyl optionally substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NRioRn,whe re inRioandRii areeach 

independently Cl-3alkyl 

(5) -ORio, 

(6) -CO2R10, 

(7) -S(0) m Rio, where m is 1 or 2, 

(8) halo selected from F, CI, Br and I 

(c) -CSNHRq; 

(d) -Ci-4alkyl. 

R5 is selected from the group consisting of 
(a) hydrogen, 

/^A"LADLS COPY 
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(b) -CONHR9, 

(c) -CSNR8R9- 

(d) -Cl-4alkyl. 



R 



.A 



10 



N N 3 



R 



or 



"N N' 
R 4 



or tautomers thereof wherein 
n is 0, 1 or 2. 

7. A compound according to Claim 6 wherein 
n is 0, 1 or 2, 

X is selected from O, S and NH, 

Rl and R2 are each independently selected from the group consisting of 

(a) hydrogen, 

(b) linear and branched C 1 -4alkyl, 

each of (a) and (b) being optionally mono or di- substituted 
the substituents being independently selected from 

(1) carboxy, 

(2) -NHR7, wherein R6 and R7 are each independently 

hydrogen or Cl-3alkyl, 

(3) -OR6, 

(4) -C02R6, 

(5) -S(0)kR6, where k is 0, 1 or 2, 
R4 is selected from the group consisting of 

(a) hydrogen, 

(b) -CONHR9, where R9 is hydrogen or Cl-3alkyl, said Cl- 
3alkyl optionally substituted by 

(1) hydroxy, 

(2) amino, 
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(3) carboxy, 

(4) -NRioRi 1, wherein R 10 and R n are each 

independently 

r5> -ORi a 



( /) -SfO^rnRjo. where rn h 0. [ or 0 



(c) -CSNHR9; 

o (d) Ci-3aLkyi; 

R5 are ea ch independently selected from the group consisdng of 

(a) hydrogen, 

(b) -CONHR9, 

(c) -CSNR8R9, 

(d) Ci-3alkyl. 

8. A compound according to Claim 7 of the formulae 

Rl T i < 1 

R * or «4 



A compound according to Claim 8 wherein 
X is selected from S and NH, 
Rl is selected from the group consisting of 

(a) hydrogen, 

(b) linear and branched Ci_4alkyl, said Ci^alkyl 

being optionally mono or di- substituted the substituents 
being independently selected from 

(1) carboxy, 

(2) -NR6R7, wherein R6 and R 7 are each independently 

hydrogen or Ci-3alkyl, 

(3) -OR6, 
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(4) -C02R6, 

(5) -S(0)kR6. where k is 0, I or 2, 
R4 is selected from the group consisting of 



u: 



(3) carboxy, 

1 o (4) -NR 1 OR 1 1 > wherein Rio and R 1 1 are each 

independently 
Ci-3alkyl, 

(5) -ORlO, 

(6) -CO2R10, 

1 5 (7) -S(O) m Rl0> where m is 0, 1 or 2, 

(8) halo selected from F, CI, Br and I, 

(c) -CSNHR9; 

(d) Cl-3alkyl; 

R5 is selected from the group consisting of 
20 (a) hydrogen, 

(b) -CONHR9, 

(c) -CSNR8R9, 

(d) Cl-3alkyl. 

25 10. Acompound according to Claim 9 wherein 

X is selected from S and NH, 
Rl is selected from the group consisting of 

(a) hydrogen, 

(b) linear and branched Cl-4alkyl, said Ci-4alkyl 

3 o being optionally mono or di- substituted the substituents 

being independently selected from 

(1) carboxy, 

(2) -NHR7, wherein R6 and R7 are each independendy 

hydrogen or Ci-3alkyl, 
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(3) -C02R 6) and 

(4) -S(0)kR6, where k is 0, 1 or 2, 
R-4 is selected from the group consisting of 

(a.) h'-'!"'ro ! - r cn 

Li-4aLkyJ optionally substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NRioRi 1, wherein RlO and R i ] are each 

independently 
Cl-3alkyl, 

(5) -ORio, 

(6) -C02Rio, 

(7) -SR io, and 

(8) -S(0) m Rio, where m is 1 or 2, 

(9) halo selected from F, CI, Br and I, 

(c) -CSNRgRp, 

(d) Chalky!. 

A compound of Claim 1 selected from 
2-Amm(>-5,6^dmydro-3H-l,3-thiazine; 
2-Memylamino-5,6Klihydro-3H-l ,3-thiazine; 
2-Emylammo-5,6^dihydro-3H-l,3-thia2ine; ' 

2-Propylammo-5,6-dmydro-3H-l,3-tmazine- 
2 -(2-Me%lemyl)an^^ 

2-Butylaminc)-5,6-dihydro-3H-l,3-thiazine; 

2-(2,2-Dimemylemyl)amino-5,6-dihydro-3H-l 3- 
thiazine; ' 

2-(Cyclohexyl)ammo.5,6^ydro-3H-l,3-miazine- 
2-Phenylanimo-5,6-dmydro-3H-l,3-thia2ine; 



11. 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 
(0 
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(j) 2-(3-Dimethylaniinpropyl)amino-5,6-dihydro-3H-l ,3 

(k) 2-(2-Diraethylaminoethyl)amino-5,6-dihydfo-3H- 1 ,3 

(n) 2-(2-Dimethylaminoethylamino-thiocarbonyl-amino) 
10 . 5,6-dihydro-3H-l ,3-thiazine; 

(o) 2-(3-Diethyiaminopropyl)ethylamino-thiocarbonyl- 
amino)-5 ,6-dihydro-3H- 1 ,3-thiazine; 

(p) 2-(2-Dimethylaminoethyl)propylamino-thiocarbonyl- 
amino)-5,6-dihydro-3H- 1 ,3-thiazine; 
15 (q) 2-(2-Diethylaminoethyl)propylamino-thiocarbonyl- 

amino)-5,6-dihydro-3H-l,3-thiazine; 

(r) dihydro-3H-l,3-thiazine; 

(s) 2-Benzoylamino-4H-3,l-benzothiazine; 

(t) 2-Amino-4H-3,l-benzothiazine; 
20 (u) 5-(2-Thiazolinyl)amino-norvaline hydrochloride; 

(v) 5-(S)-2-Imino-3-thia-l-aza-bicyclo(3.3.0)octane; 

(w) 2-Amino-4-iodomethyl-thiazoline; 

(x) 2- Amino-4-hydroxymethy 1-thiazoline ; and 

(y) S-((2-amino-thiazolino)methyl)isothiourea, or a 
2 5 pharmaceutically acceptable salt thereof. 

12. A compound according to Claim 1 selected from the 
group consisting of 

(a) 2-Amino-cis-5,6-dimethyl-5,6-dihydro-4H-l,3- 
30 thiazine, methanesulfonic acid salt, 

(b) 2-Ammo-trans-5,6-dimethyl-5,6-dihydro-4H- 1 ,3- 
thiazine hydrobromide, 

(c) 3-Amino-2-thia-4-aza-cis-bicyclo(4,4,0)-dec-3-ene 
hydrochloride, 
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(d) 3-Amino-2-thia-4-a2a-cis-bicyclo(4,3,0)-non-3-ene 

methane sulfonic acid salt, 

(e) 2-Amino-trans-4,5-dimethy]-5 ) 6-clihydro-4H-i,3- 
thiazine, 



('-0 ! -- \r.;i;>:-.--:..rK; , • ... 

' -' A'iJw- V'Ciu( 4 



.- , ' - v a i i k; u i y i- j, o-u i a y i.i ,-< , - l H. - I •- 

iu(4,4,0>-dec-4-enc. 



(h) 1 (S)-6(R)-4-.\rnino-3-di i a-5-aza-cis-bicycio(4 4 0)- 
dec-4-ene hydrochloride, 

(0 1 (R)-6(S)-4-Amino-3-thia-5-aza-cis-bicycIo(4 4 0)- 
dec-4-ene, ' ' ' 

CD 2-Amino-4-methyl-5,6-dihydro-4H-l,3-thiazine 
hydrochloride, 

00 2-Amino-4-phenyl-5,6-dihydro-4H-l ,3-thiazine 
hydrochloride, 

(1) 2-Amino-5-phenyl-5,6-dihydro-4H-l,3-thiazine 
hydrochloride, 

(m) 2-Amino-5-me%l-5,6-dihydr(MH-l,3-thia2ine 
hydrochloride, 

(n) 2-Aniino-6-me%!-5,6-dmydnMH-l,3-thia 2 ine 
hydrochloride, 

(m) 2-A 1 ninc^6,6^dime%l-5,6-dihydro-4H-l,3-thi^^ 
hydrochloride, and 

(n) Aihino-6-phenyl-5,6-dihydro-4H-l,3-thiazine 
hydrochloride. 



13 ' A P hannaceu fcal composition for treating a nitric 

30 a iion too^c^effert^^^ 6 ^ disease comprising a pharmaceutical carrier 
a non-toxic effective amount of the compound of Claim 1. 



«m* M ' • • A meth ° d for "WWling the activity of nitric oxide 

synthases comprising administering to a subject suffering from a Zl 
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oxide synthase mediated disease, a non-toxic therapeutically effective 

amount of the compound of Claim 1. 
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